ABSTRACT: Visual cues play important roles in sea turtle foraging behavior and likely influence their interactions with fishing gear. Altering these cues may be a useful strategy to reduce the incidental catch of sea turtles in various fisheries. We examined the potential effectiveness of 3 visual cues -shark shapes placed along the length of the gill net, illumination of nets by LED lights, and nets illuminated with chemical lightsticks -in reducing bycatch of green sea turtles Chelonia mydas in gill nets. We then adapted these potential deterrents into commercial bottom gill net fishery to quantify their effects on target fish catch rates and the catch value. Our results indicate that the presence of shark shapes significantly reduced the mean catch rates of green turtles by 54% but also reduced target catch by 45% and, correspondingly, catch value by 47%. In contrast, nets illuminated by LED lights significantly reduced mean sea turtle catch rates by 40% while having negligible impacts on target catch and catch value. Similarly, nets illuminated by chemical lightsticks also significantly reduced mean sea turtle catch rates by 60% while having no significant impact on target catch and catch value. These results illustrate the potential for modifying fishing gear with visual deterrents to effectively reduce sea turtle catch rates.
INTRODUCTION
Bycatch in fisheries has been implicated as a significant source of mortality and subsequent population declines for numerous sea turtle species (Chan et al. 1988 , Chan & Liew 1996 , Lewison et al. 2004 , Lum 2006 , Lewison & Crowder 2007 ). The incidental capture and mortality of sea turtles in pelagic longline fisheries has generated international research efforts, aimed at reducing these interactions by modifying fishing gear, which have had varying degrees of success (Gilman et al. 2006 , Lewison & Crowder 2007 , Read 2007 . Concerns have also been raised over the high rates of incidental capture and mortality of sea turtles in gill net fisheries (Chan et al. 1988 , Chan & Liew 1996 , Lum 2006 , Lewison & Crowder 2007 , Gilman et al. 2009 ). Recent studies suggest that mortality of the loggerhead sea turtle Caretta caretta attributed to gill net fisheries located along the Pacific coast of Baja California Sur, Mexico, may be comparable to that of industrial-scale pelagic longline fisheries (Peckham et al. , 2008 . Gill net fisheries occur throughout the world and are often poorly regulated, which makes quantifying their total fishing effort and impact on bycatch species nearly impossible (Northridge 1991) .
In pelagic longline fisheries, strategies to reduce sea turtle bycatch and mortality include seasonal and fishery closures, development of better sea turtle handling procedures, and changes in fishing gear (Watson et al. 2005 , Gilman et al. 2006 , Read 2007 . In shallow-set (<100 m) pelagic longline fisheries, the mandatory adoption of relatively large (e.g. 18/0) circle hooks and fish bait in lieu of squid by US-based Atlantic and Pacific swordfish fisheries has resulted in significant reductions in sea turtle bycatch with minimal impacts to the economic viability of the industry (Watson et al. 2005 , Gilman et al. 2007 ). While use of circle hooks may not be effective in reducing sea turtle bycatch in all pelagic longline fisheries (Read 2007) , their use causes less tissue damage than traditional J-or tunastyle hooks, and most likely increases the survivorship of released sea turtles (Watson et al. 2005 , Gilman et al. 2007 .
In contrast, few strategies to reduce sea turtle interactions with coastal gill nets exist, though several methods are being explored (Gilman et al. 2009 ). One approach to reducing sea turtle interactions with gill nets includes examining their sensory and behavioral ecology (Swimmer & Brill 2006 , Southwood et al. 2008 . Identifying cues that may act as deterrents and determining how they influence turtle behaviors are important steps in the development of bycatch reduction strategies. Subsequently, adapting these strategies to a specific fishery and testing their effectiveness with regards to both sea turtle and target species catch rates are required prior to implementation. Ultimately, such efforts should provide fisheries managers with a suite of effective bycatch reduction measures that best fit the needs of each individual fishery.
Behavioral and physiological studies have shown that visual cues are likely to play an important role during sea turtle foraging behavior (Moein- Bartol et al. 2002 , Constantino & Salmon 2003 , Moein-Bartol & Musick 2003 , Swimmer et al. 2005 , Southwood et al. 2008 . Recent laboratory experiments indicate that lightsticks used on pelagic longlines influence loggerhead sea turtle orientation and swimming behaviors . It has been suggested that modifying the illumination from lightsticks may lead to reductions in turtle catch rates . Exploiting this reliance on visual cues could be one method to modify turtle behaviors in relation to gill nets as well as other fishing gear (Swimmer et al. 2005 , Swimmer & Brill 2006 , Southwood et al. 2008 .
In the present study, we tested the effects of 3 different visual cues on sea turtle catch rates and subsequently examined their effects on target catch and catch value in a commercial bottom-set gill net fishery. Shark shapes placed along the length of the gill net were tested as one visual cue. Sharks are a major predator of sea turtles, and previous observations of captive reared loggerhead turtles indicate that shark shapes trigger an escape response, suggesting that shark shapes could be useful as a sea turtle deterrent (Higgins 2006) . We also tested sea turtles' responses to visually modified gill nets with illumination from either battery-powered LED lights or chemical lightsticks.
This study aimed to determine promising visual cues that could be developed into strategies useful for reducing sea turtle bycatch in coastal net fisheries without negatively impacting target catch and ultimately catch value.
MATERIALS AND METHODS
The effect of shark shapes was tested during the day, while the effect of net illumination was tested at night. Experiments examining sea turtle catch rates were conducted along the Pacific coast, near Punta Abreojos, Baja California Sur, Mexico (26°48' N, 113°27' W) (Fig. 1a) in conjunction with ongoing sea turtle population surveys (López-Castro et al. 2010) . Effects on fish catch and catch market value were tested in a commercial bottom-set gill net fishery located along the Gulf of California coast, near Bahía de los Angeles (BLA), Baja California, Mexico (28°57' N, 113°33' W) ( Testing effects on sea turtle catch rates. To determine the effects of either shark shapes or net illumination on sea turtles, a pair of nets consisting of a control net and a modified experimental net was deployed. Experimental nets had either shark shapes, LED lights, or lightsticks placed along the net. In our initial trials, carried out in June 2006, we used 2 nets measuring 80 and 60 m. During subsequent trials in 2007 to 2009, we used 2 identical 95 m nets. These nets were surface-set and used by local fishers to conduct green sea turtle population surveys (López-Castro et al. 2010) . Nets were made of monofilament and had a stretched diagonal mesh of 40 cm. Both nets were placed in the same region of the lagoon such that the distance between nets was less than 1 km. The location of the control net and experimental net was switched during each consecutive deployment. Nets were deployed during the 4 d centered on the neap tide when tidal flux was minimal.
Nets were monitored every 90 min for sea turtles to minimize stress to the animals as well as to limit disturbances caused by our presence. Turtles were removed from the nets and were transferred to a floating dock where they were tagged with Inconel metal tags, measured, and released. The tagging and morphometric data were incorporated in the Grupo Tortugero longterm monitoring database (López-Castro et al. 2010) . The catch-per-unit-effort (CPUE) for each net was determined as: CPUE = no. of turtles captured/(net length/100 m) × (soak time of net/12 h). Sea turtle CPUE for the experimental net was compared to the control net using a Wilcoxon matched-pairs signedrank test (InStat, GraphPad).
Testing effects on target fish catch rates and catch value. In a commercial bottom-set gill net fishery, we examined the effects of either shark shapes or net illumination by deploying pairs of nets consisting of a control net and an experimental net. Gill nets deployed were typical monofilament nets used by local fishers. Nets were standardized so that they were all the same length during a fishing season (200 m in 2008 and 400 m in 2009), 1.5 m deep, and had stretched diagonal mesh from 16.5 to 20 cm. Each pair of nets (experimental vs. control) was deployed simultaneously, approximately 200 m apart, with similar depth and bottom topography. Fishing depth ranged from 10 to 30 m depending on the exact fishing site.
Fishermen primarily targeted species from the families Bothidae (flatfish) and Pleuronectidae (flatfish), as well as several species of Elasmobranchii (sharks, guitarfish, rays, skates). In addition, they caught and brought to the market a variety of other fish from the families Serranidae (e.g. sea bass, grouper), Scorpaenidae (e.g. scorpion fish), Scaridae (e.g. parrotfish), Haemulidae (e.g. grunts), and Balistidae (e.g. triggerfish). Catch from each of the nets was identified and categorized into 3 groups: target species (fish kept to be sold), bycatch (fish that were discarded), and other (catch kept by fishermen for consumption or retained for bait in other unrelated fisheries). The target species CPUE for each net was determined as: CPUE = no. of target species of fish/(net length/200 m) × (soak time of net/12 h). For each experiment, the target species CPUE for the experimental net was compared to the control net using the Wilcoxon matched-pairs signedrank test.
We then followed the catch to the local fish buyer where it was separated into marketable species (e.g. shark, rays, guitarfish, flatfish), weighed, and assigned a purchase value. The total value of the catch allowed us to compare the market value from experimental nets to the market value from control nets using the Wilcoxon matched-pairs signed-rank test.
Experiments testing shark shapes. Shark shape experiments utilized simple shark cut-outs placed at 10 m intervals along the experimental net. Shark shapes were cut out from a PVC sheet, painted black, and weighted with a 1.3 kg lead plate to make the shapes negatively buoyant. Experiments conducted in July 2006 used shark shapes cut out of 1.9 cm thick plywood and painted dark gray. All shark shapes had a fork length of 150 cm.
In the sea turtle catch rate trials, the experimental net had shark shapes suspended 60 cm below a 30 cm orange bullet float. The floats were then attached to the surface-set net by 1.5 m of line. This allowed the shark shapes to float near the net without becoming entangled. On the control net, only orange bullet floats were attached along the net at 10 m intervals (Fig. 1b) . Paired control and experimental nets were deployed only during daylight hours (approx. 07:00 to 19:00 h).
In the bottom-set gill net fishery the same shark shapes were used. We, however, adapted the shark shape attachment to a bottom-set gill net. We did this by not suspending the shapes from floats, but by directly attaching them to the gill nets' float line at intervals of 10 m. Control nets used in this experiment did not have a shark shape attached. Paired control and experimental nets were deployed during the day (approx. 07:00 to 19:00 h). For experiments conducted in the commercial bottom-set gill net fishery, the same green LED lights (Lindgren-Pittman Electralumes), were placed at 10 m intervals along the experimental bottom-set gill net's float line. Inactive LED lights were placed along the control net's float line. During the 2009 season, we illuminated the experimental gillnets using 15.25 cm chemiluminescent green lightsticks place at 5 m intervals along the experimental net's float line and inactive lightsticks along the control net's float line. All experiments were conducted at night (19:00 to 07:00 h).
RESULTS

Shark shape experiments
A total of 14 trials were conducted to examine the effects of shark shapes on sea turtle catch rates. In total, 133 green sea turtles were captured. Control nets caught 85 turtles, while experimental nets caught 48. Control nets had a mean CPUE of 12.1 ± 3.1 (SE) (turtles/[12 h × 100 m]), compared to experimental nets, which had a mean CPUE of 5.6 ±1.1 (SE) (Fig. 2a) . This represented a 53.9% reduction in CPUE. Of the 14 trials, 10 resulted in having lower sea turtle CPUE in the experimental net, which was statistically different (n = 14, p = 0.023) between nets.
The mean straight carapace length (SCL) for green sea turtles was 59.0 ± 0.7 (SE) cm (range: 42.2 to 100.6 cm). The mean SCL of turtles captured in control nets was 57.8 ± 1.3 (SE) cm and was 56.1 ± 1.7 (SE) cm in experimental nets.
To examine the effects on fish catch and catch value in a commercial fishery due to shark shapes, a total of 22 pairs of nets were deployed in BLA. During the experiments, no sea turtles interacted with either net. For target fish species, control nets had a mean CPUE of 10.6 ± 1.8 (SE) (fish/[12 h × 200 m]), while experimental nets showed a mean CPUE of 5.8 ± 0.8 (SE), which represented a 45.0% reduction (Fig. 2b) , which was statistically significant (n = 22, p = 0.014). Control nets had a mean catch value of US$7.70 ± 1.7 (SE), while experimental nets reduced mean catch values by 47.4% to US$4.10 ± 0.9 (SE) (Fig. 2c) , indicating a statistically significant difference in market value (n = 22, p = 0.001) between treatments.
Using LED lights to illuminate nets
To examine the effects of illuminating nets with LED lights on sea turtle catch rates, 15 trials were con- ducted. Of the 187 green sea turtles caught, 117 turtles were caught in control nets while 70 were caught in illuminated nets. The mean CPUE of control nets was 12.4 ± 2.4 (SE) (turtles/[12 h × 100 m]) with the experimental nets showing a 40% reduction to a mean CPUE of 7.4 ± 1.6 (SE) (Fig. 3a) . Of the 15 trials, 12 resulted in having lower sea turtle CPUE in the experimental net. Analysis of the results indicated a significant difference in CPUE (n = 15, p = 0.026). SCL of turtles ranged from 42.2 to 100.6 cm with a mean SCL of 59.0 ± 0.7 (SE) cm. The mean SCL of turtles in control nets was 60.3 ± 1.2 (SE) cm, while the mean SCL of turtles in the experimental nets was 61.1 ± 1.7 (SE) cm.
A total of 23 pairs of nets were deployed to examine the effects of using LED lights to illuminate nets on fish catch and catch value in a commercial fishery. Control nets showed a mean target CPUE of 11.3 ± 1.9 (SE) (fish/[12 h × 200 m]), while experimental nets showed a statistically similar CPUE of 11.0 ± 1.5 (SE) ( Fig. 3b ; n = 23, p = 0.76). Control nets had a mean catch value of US$9.70 ± 2.5 (SE), while experimental nets had a mean catch value of US$11.20 ± 2.7 (SE) (Fig. 3c) , which were statistically similar (n = 23, p = 0.40).
Using chemical lightsticks to illuminate nets
We tested the effect of using chemical lightsticks to illuminate nets on sea turtle catch rates during 6 trials. Of the 115 green sea turtles caught, control nets had 81 turtles, while experimental nets had 34 green sea turtles. The mean CPUE of control nets was 19.0 ± 3.7 (SE) (turtles/[12 h × 100 m]), compared to a 59% reduction in experimental nets, which had a CPUE of 7.8 ± 1.7 (SE) (Fig. 4a) . All trials had lower sea turtle catches in the experimental net (n = 6, p = 0.016).
Sea turtles SCL ranged from 37.2 to 102.7 cm, with a mean SCL of 60.5 ± 1.0 (SE) cm. Mean SCL in control nets was 61.2 ± 1.2 (SE) cm, while the mean SCL of turtles caught in the experimental nets was 59.0 ± 1.8 (SE) cm. To examine effects on fish catch and market value, 17 pairs of nets were deployed in a commercial fishery. Control nets showed a mean CPUE of target fish of 12.8 ± 1.9 (SE) (fish/[12 h × 200 m]), while experimental nets showed a mean CPUE of 11.9 ± 2.0 (SE) (Fig. 4b) , which was similar (n = 17, p = 0.61). Control nets had a mean market value of US$12.20 ± 2.2 (SE), which was statistically similar to the value of experimental nets, which was US$8.50 ± 1.2 (SE) ( Fig. 4c ; n = 17, p = 0.09).
DISCUSSION
Studies on the sensory capabilities of sea turtles indicate that visual cues play important roles in sea turtle foraging behavior (Moein- Bartol et al. 2002 , Constantino & Salmon 2003 , Moein-Bartol & Musick 2003 and most likely influence sea turtles' interaction with fishing gear (Swimmer et al. 2005 , Swimmer & Brill 2006 , Southwood et al. 2008 . Altering the visual environment associated with fishing nets, traps, baits, or hooks may be an effective strategy to reduce the incidental capture of sea turtles in both pelagic and coastal fisheries , Southwood et al. 2008 .
One difficulty in developing and testing potential bycatch mitigation strategies is the need for sufficient interactions with sea turtles. Despite the relatively large cumulative numbers of sea turtles interacting with commercial fisheries (e.g. Lewison et al. 2004 , Peckham et al. 2008 , individual sea turtle interactions with fishing gear (e.g. pelagic longlines and coastal gill nets) are statistically considered 'rare events' (McCracken 2004) . To obtain sufficient sea turtle interactions needed to quantify the effects of our proposed bycatch mitigation methods, we conducted our sea turtle catch rate experiments in Punta Abreojos, Baja California, Mexico, a region reported to have high rates of turtle capture in population monitoring studies (López-Castro et al. 2010) .
In order to determine how these methods could affect target fish catch rates and ultimately the profitability of the fishing operation, we tested our turtle bycatch mitigation methods in a commercial bottomset gill net fishery in BLA. Over the past 5 decades, green sea turtle populations in BLA have declined, initially as a result of directed fishing efforts (Cliffton et al. 1982) and more recently as a result of pressures from illegal fishing, incidental captures in local fisheries, and habitat degradation (Nichols 2003) . The fishery in BLA uses common methods and targets similar fish species as other coastal gill net fisheries throughout the Baja California peninsula. Despite the low probability of interacting with sea turtles, the similarities with other coastal gill net fisheries in the Baja California peninsula make the BLA fishery an instructive site for developing sea turtle bycatch mitigation strategies.
Shark shape experiments
Sharks are a primary predator of sea turtles and have been shown to influence their feeding behaviors and habitat use (Heithaus et al. 2002 , 2005 , Higgins 2006 . In addition, preliminary tank studies indicate that shark shapes trigger an innate flight response in captive-bred sea turtles that have not been exposed to sharks or other predators (Higgins 2006) . In the present study, the decrease in turtles caught on nets with shark shapes (Fig. 2a) suggests that the turtles' behavioral (aversive) response to the visual cue results in turtles moving away from the nets. When shark shapes were placed on commercial bottom-set gill nets, catch rates of target species significantly decreased, as did corresponding market value (Fig. 2b,c) . These findings suggest that target fish species showed a similar flight response, and/or the shapes increased net fouling, thereby reducing fish catch rates. While it is not known what features of a shark shape may be important in triggering such flight behaviors, the use of shark shapes is a potentially effective strategy for reducing sea turtle interactions with fishing gear.
Uses of predator models such as scarecrows, raptor models, or even cat silhouettes are common techniques used to deter unwanted bird species, often with variable success (Marsh et al. 1992) . Successful implementation of such deterrent devices often entails extensive investigation and modification, such as adding motion or sound to enhance the lifelike characteristics. We aim to further modify the shark shapes used in the present study to identify a more effective deterrent that could be used in a multitude of situations. Regardless, modifications to the current shark shape design and to its attachment methods are needed to minimize effects on fish catch.
Exploiting differences between the sensory systems of sea turtles and fish species may help improve the selectivity of bycatch strategies (Swimmer & Brill 2006 , Southwood et al. 2008 . Several commercially important pelagic fish species, such as tunas, billfish, and dolphinfish (mahi mahi) have visual systems that filter ultraviolet (UV) light (< 400 nm) (Fritches et al. 2000 , Fritsches & Warrant 2006 . In contrast, anatomical (Mathger et al. 2007 ), electrophysiological (Crognale & Eckert 2007 , Salmon & Wyneken 2007 , and behavioral evidence (Witherington & Bjorndal 1991 , Fritsches & Warrant 2006 , Wang & Swimmer 2007 ) indicate that sea turtles are able to see into the UV spectrum. This difference in visual physiology may allow us to selectively communicate with sea turtles if shapes are constructed with transparent, UV-absorbent plastics. Thus, shark shapes may appear as black silhouettes and trigger avoidance behaviors in sea turtles while remaining transparent and undetected by target fish species.
Shark shapes may also be useful in other settings where unwanted sea turtle interactions occur. For example, sea turtles are known to enter the seawater intakes for coastal power plants and desalination facilities (NRC 1990 , Bresette et al 1998 , Meakins & AlMohanna 2000 . The St. Lucie power plant on Hutchinson Island, FL, draws in hundreds of sea turtles that result in a range of injuries (Norem 2005) as well as several mortalities each year (NRC 1990 , Bresette et al. 1998 . Overall mortality estimates due to power plants along the US Gulf and Atlantic coasts suggest that approximately 70 sea turtle deaths occur each year (NRC 1990) . Additionally, sea turtles often interact with static fishing gear such as the coastal pound nets in Japan that can result in very high mortality rates (Ishihara 2007) . Placing shark shapes near the openings of power plant intakes or along the leader nets that guide sea turtles into coastal pound nets may potentially reduce accidental interactions and lower mortality.
Net illumination experiments
In longline fisheries, lightsticks are placed near baited hooks and are thought to provide a visual cue that increases sea turtle interactions (Watson et al. 2005 , Southwood et al. 2008 . Results from behavioral experiments show that these light sources influence the orientation of hatchling and captive-reared juvenile loggerhead sea turtles (Caretta caretta) ). Studies with post-frenzy-stage leatherback turtles, however, (Gless et al. 2008) indicate no orientation influence, which suggests potential interspecific and ontogenetic behavioral differences. Lightsticks, nonetheless, may attract some species and some age classes of sea turtles ). In contrast, placing light sources on gill nets decreases green turtle catch rates (Figs. 3a & 4a) . These findings indicate that, while turtle behaviors are altered, the illuminated nets provide the necessary visual cue to help turtles decrease their chances of becoming entangled.
The spacing of lights and the radiometric differences of light sources may be important factors in the reduction of sea turtle catch rates. Chemical lightsticks placed every 5 m resulted in a larger decrease (59%) in mean turtle catch rates than nets with LED lights placed every 10 m (40%). These results imply that either increasing the amount of lights reduces sea turtle interaction rates or that chemical lightsticks are better than LED lights at preventing turtle entanglement. LEDs and chemical lightsticks have a variety of radiometric differences. LED lights have narrower spectra and greater irradiance, while chemical lightsticks have broader spectra containing multiple peaks and less irradiance, which decays over time , Gless et al. 2008 ). Regardless, wavelengths emitted from the 2 light sources are well within the range of sea turtle visual sensitivities (Mathger et al. 2007 , Fritsches & Warrant 2006 , which suggests that increased lights on nets may be the more important factor. Nonetheless, further experimentation will be needed to maximize the efficiency of illuminated nets.
With regards to effects on target species, illuminating commercial bottom-set gill nets resulted in a negligible difference between the CPUE of target fish on illuminated nets and control nets (Figs. 3b & 4b) . Consequently, the market value between nets was also statistically indistinguishable (Figs. 3c & 4c) . These results suggest that net illumination could be amenable to fishermen if there are minimal added costs. Unfortunately, however, the cost of illumination is relatively high and will need to be reduced in order to make this strategy more adoptable.
The costs of illuminating nets vary greatly depending on the techniques and materials used to illuminate a net at night. Disposable chemical lightsticks range between US$0.10 to US$1.00 per lightstick (depending on the manufacturer) and the initial costs are substantially cheaper than battery-powered LED lights, which can range from US$10 to US$40 each. Chemical lightsticks, however, only produce light for up to 24 h, while the LED lights can remain continuously illuminated for over 1 mo. Chemical lightsticks offer an initially less expensive illumination method, though over an entire fishing season battery-powered LED lights may become more cost effective and will result in less plastic waste. In the case of our experiments, the costs of chemiluminenscent (US$30 per 200 m of net) and LED light (US$700 per 200 m of net) illumination methods are cost-prohibitive for a fishery that produces catches of relatively low value. As such, determining how best to maximize the effectiveness of the light sources while developing cheaper and more efficient methods of illuminating nets are important necessary steps.
An alternative to illuminating gill nets with lightsticks is to weave nets out of materials that glow in the dark. By adding luminescent materials such as strontium aluminate (SrAl 2 O 4 ) to monofilament and nylon rope during the manufacturing process, the net material becomes photoluminescent. Nets made from these materials can be laid out in sunlight, allowed to absorb solar energy, and used at night as they glow. Depending on the fishing depth, turbidity of water, and other environmental factors, luminescent nets could be effective even during the daytime. Such luminescent nets are currently being designed and tested in fisheries that interact with marine mammals (Werner et al. 2006) .
Another consideration is to make strategic portions of nets more selectively visible to sea turtles than to target species. For example, Melvin et al. (1999) significantly reduced the bycatch of seabirds by replacing the transparent nylon netting on either the upper 10 or 25% of gill nets with a highly visible white nylon cord. The white cord created a visible deterrent on the shallow-most portions of the surface gill net, where seabird entanglement typically occurred. Since target fish catch occurred mostly in the deeper portions of the net, the transparent netting continued to catch target fish at the same rate. A similar approach could be adapted to reduce the bycatch of sea turtles in surface gill nets given that sea turtles spend the majority of their time at or near the surface (Polovina et al. 2002 , whereas target fish species may approach from greater depths.
CONCLUSIONS
Results from net illumination experiments illustrate the potential for modifying current fishing gear with visual deterrents to effectively reduce sea turtle catch rates. This simple measure requires relatively minimal effort on the part of fishermen and, based on the findings presented here, should not substantially impact target species catch rates or catch value. The costs, however, are currently prohibitive, and solutions will require further development to render them more costeffective and improve likelihood of adoption. While the shark shape predator model concept shows promise in reducing sea turtle interaction rates, the negative impact on target species catch rates and resulting loss of revenue suggests that they would not be readily adopted in their present form. Future goals include further modifying shark shapes to improve target species catch rates, developing more cost-effective net illumination methods, and testing net illumination in other commercial fisheries.
By working in these 2 locations in Baja California, Mexico, we have developed a model for initially testing sea turtle bycatch mitigation strategies that can be exported to improve the selectivity of coastal gill net fisheries. However, the efficacy of these strategies in actual fishery settings will be influenced by numerous factors, may vary depending on the species and age class of the sea turtles caught, and will require testing in those specific fisheries. As such, continued collaborations with fishing communities are vital in order to identify the best possible solutions for balancing sea turtle conservation goals while maintaining economic viability of fisheries.
